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Introduction
A panel study timed around a political election is one common method of conducting an election study. Election studies are conducted to understand who votes and why they vote, and take place in many countries around the world, including the United States, Canada, countries throughout the European Union, Australia and Japan (ANES, 2008) . A typical election study asks a random sample of voting age adults about their political and social attitudes immediately before an election. Soon after the election, these pre-election survey respondents are once again asked about their political and social attitudes and-importantly-their voting behavior. These surveys are referred to as pre-and post-election surveys.
Inevitably, some people who participated in the pre-election survey do not participate in the post-election survey. Attrition, or nonresponse to wave two or later of a panel survey, reduces sample size for analyses and biases survey estimates when those who participate are systematically different from those who do not (Bethlehem, 2002; Deming, 1953; Groves and Couper, 1998) . Demographic characteristics have been shown to be related to panel attrition, with older people, minorities and males generally more likely to attrite (Aneshensel et al., 1989; Burkam and Lee, 1998; Fitzgerald et al., 1998; Gray et al., 1996; Loosveldt et al., 2002; Lynn et al., 2005; MaCurdy et al., 1998; Mirowsky and Reynolds, 2000; Peracchi, 2002; Sharot, 1991; Watson and Wooden, 2009 ). Persons with more education and higher income are less likely to attrite (Fitzgerald et al., 1998; Gray et al., 1996; Loosveldt et al., 2002; Lynn et al., 2005; MaCurdy et al., 1998; Mirowsky and Reynolds, 2000; Watson and Wooden, 2009) , and persons living in urban areas are more likely to attrite (Gray et al., 1996; Lynn et al., 2005; Watson and Wooden, 2009 ). Attitudinal measures have also been examined as predictors of panel attrition, including social (Waterton and Lievesley, 1987) and political attitudes (Lepkowski and Couper, 2002; Loosveldt and Carton, 1997; Loosveldt et al., 2002) . Nonrespondents in election studies tend to be those who are less politically interested or involved in politics (Brehm, 1993; Burden, 2000; Voogt and Saris, 2003; Voogt, 2005) .
Different from cross-sectional surveys, sample units to later waves of panel surveys already have experienced at least one interview. As such, characteristics of the previous survey interview also predict panel attrition. Item nonresponse to questions in a previous wave of the study (Burkam and Lee, 1998; Lepkowski and Couper, 2002; Loosveldt and Carton, 1997; Loosveldt et al., 2002; Watson and Wooden, 2009 ) is associated with higher attrition rates, while the longer interviews in prior waves are associated with higher retention rates (Bogen, 1996) .
Although declines in response rates for cross-sectional household surveys over the last four decades are well documented (Curtin et al., 2005; de Leeuw and de Heer, 2002; Steeh, 1981) , changes in panel survey attrition rates over these years have been less frequently examined, with limited evidence for declining trends (Agency for Healthcare Research, 2008; Atrostic et al., 2001; Westat, 1998) . More importantly, unknown is whether the kinds of people who participate in surveys are changing. To our knowledge, no research has been conducted on whether these factors consistently predict attrition from year to year, holding the wave constant, that is, from wave 1 to wave 2. In other words, are the types of nonrespondents now different from those from a few decades ago?
Among those social changes with the potential to affect who participates in surveys, women's labor force participation in the US increased substantially with more women working outside the home (Blau, 1998; Dye, 2005; US Census Bureau, 2008) . There has been a general aging of the US population (Hobbs and Stoops, 2002) , accompanied by an increase in education levels (Stoops, 2004) . The racial/ethnic composition of the US also became increasingly nonwhite (Hobbs and Stoops, 2002) . Where people live also changed, with a shift back to urban centers, especially in the 1990s and early 2000s (Mackun, 2005) . Some of these changes over time can be attributed to historical events spurring social change, others to birth cohort differences, and others to within-individual changes over time (Alwin and Mc-Cammon, 2003; Fienberg and Mason, 1979) . As the public changes, their views on the value of surveys or time that can be devoted to surveys might change. We hypothesize that these social groups (as defined by sex, race, age, education, and urbanicity) are the most likely to exhibit changes in participation rates over time.
In an election study, participation may be particularly attractive to respondents who are affiliated with certain political parties. We hypothesize that persons whose political party wins a Presidential election will be more likely to cooperate with the post-election survey request. Thus, as political power changes over time, so will cooperation rates. These differences may not be reflected in overall retention rates as we do not expect differences in contact rates over time for different political parties.
This paper examines changes in correlates of post-election survey participation in the American National Election Studies from 1964 to 2004. We also examine whether there are differences in correlates of making contact with the sampled person and cooperation, conditional on contact, between 1988 and 2004. These analyses permit us to understand whether there is change in characteristics of nonrespondents, and thus the potential for change in nonresponse bias of survey estimates, over these years.
Data and methods
A repeated panel survey (Kalton and Citro, 1993) , in which wave one and wave two of a panel survey are fielded at different points in time, is needed for this study. The American National Election Study (ANES) fits this criterion. The goal of the ANES is to understand voting behavior, political participation and political, social and economic attitudes of American adults.
The ANES pre-and post election surveys, 1964-2004
During presidential election years, the ANES selects a nationally representative sample of voting age adults. These sample units are interviewed in person during the months before the general election, called the "pre-election survey." Respondents to the pre-election survey are reinterviewed during the months following the election, called the "post-election survey."
The ANES pre-post election design has been conducted during presidential election years since 1948. We focus on the 40 years of pre-post election studies from 1964 (American National Election Studies, 2004 Burns et al., 2001; Miller et al., 1972 Miller et al., , 1993 Miller and American National Election Studies, 1980 , 2000a , 2000b Miller and Miller, 1977; Political Behavior Program, 1968 , 1999 Rosenstone et al., 1997) ; the 2008 ANES was excluded due to a change in the data collection organization. These years were selected to balance longevity of the time series with comparability of the study design over time. We focus only on the fresh cross-section sample for each pre-election survey in each year, excluding the Black oversamples in 1964 and 1968 or panel respondents from previous years. Thus, each year contains an independent sample of the US population during that year, equal probability to the household level. This yields a total number of 16,729 pre-election survey respondents, varying from about 400 to about 2700 respondents in any given year.
Changes in ANES survey procedures and protocol occurred between 1964 and 2004, the most noticeable of which was the decline in the overall pre-election survey response rate (Table 1) . Mixed modes of data collection have intermittently been used; computerization was introduced in the 1996 ANES. Finally, across the years, the pre-election sample was released to interviewers all at once, in two random replicates, and in four random replicates.
Pre-election study benchmark comparisons
No direct information is available about persons who did not participate in the pre-election survey in all of these years. Yet nonresponse to the post-election survey is a conditional phenomenon, dependent on those who participate in the first wave. Furthermore, estimates that are based on information from the post-election interview such as the proportion of persons who voted are a function of the cumulative nonresponse process from both waves.
To evaluate whether there are changes in the representation of groups in the pre-election survey across time, we compare the sex, race, and age distribution of pre-election survey respondents to the distribution of these characteristics in the population in each year. We use characteristics of the voting age population of US citizens measured in the November Current Population Survey as the benchmark comparison for each election year (US Bureau of the Census, 1965 Census, , 1969 Census, , 1973 Census, , 1978 Census, , 1982 Census, , 1986 Census, , 1989 Census, , 1993 Casper and Bass, 1998; Jamieson et al., 2002; Holder, 2006) 1 ; information on citizenship is not available for 1964, so we examine the full US population. Benchmark comparisons provide a measure of nonresponse bias on these characteristics, but also reflect measurement and post-survey processing differences between the two surveys (Groves, 2006) .
The similarity between the age, race and sex distributions of the NES pre-election respondents to the population distributions is evaluated using chi-square goodness of fit statistics. Chi-square statistics are calculated under an SRS assumption in all years. For 1988 through 2004, complex sample design information in the ANES is available, and Rao-Scott design adjustments are used on the chi-square statistics using PROC SURVEYFREQ in SAS 9.2 for these years. In all but one instance (the race distributions in 1988), the conclusions from the design adjusted chi-square statistics are the same as the conclusions from the SRS chi-square statistics. These analyses treat the CPS data as "true values," measured without sampling error. The CPS has a large sample and is highly precise, with standard errors of these estimates of less than 1% (US Bureau of the Census, 1965 Census, , 1969 Census, , 1973 Census, , 1978 Census, , 1982 Census, , 1986 Census, , 1989 Census, , 1993 Casper and Bass, 1998; Jamieson et al., 2002; Holder, 2006) .
Measuring survey retention, contact, and cooperation
Post-election survey retention is measured through a dichotomous variable where '1' indicates that the pre-election survey respondent participated in the post-election survey and '0' indicates that they did not, conditional on Most of the NES response rates were calculated before the AAPOR response rate standard definitions. The closest is AAPOR RR1 (Luevano, 1994) . n/a indicates the information about sample replicates was not available from the NES documentation. Retention rate calculated conditional on participation in the pre-election survey. The numerator is the number of participants in the post-election survey. The denominator is the number of respondents in the pre-election survey.
participation in the pre-election survey. The retention rate calculated with this variable corresponds most closely to AAPOR Response Rate 2, conditional on participation in the pre-election survey (AAPOR, 2009) . Survey participation can be separated into contact and cooperation. Some individuals are never contacted by a survey interviewer; others are contacted, but refuse to participate with a survey request (Groves and Couper, 1998) . Information on contactability and cooperation is only available from 1988 to 2004. Pre-election survey respondents who were interviewed in the post-election survey or who were contacted, but refused to participate in the post-election survey, are counted as a 'contact.' All other pre-election respondents are counted as a 'non-contact,' permitting calculation of AAPOR Contact Rate 1 (AAPOR, 2009) . Cooperation indicates that a contacted person agreed to participate with the survey request. Among those contacted pre-election survey respondents, interviews (partial if included in the data file) are coded as 'cooperators' and non-interviews were coded as 'not cooperators,' corresponding to AAPOR Cooperation Rate 2 (AAPOR, 2009).
Estimating changes over time in post-election survey retention, contact, and cooperation
Logistic regression models predicting retention in the post-election survey (p) using wave one covariates are estimated. The year of the survey ranges from −20 (1964) to +20 (2004), centered at 0 (1984) (Aiken and West, 1991 ). The base model simply contains a linear and a quadratic term for year:
Interactions for each explanatory variable with the linear and quadratic year terms examine whether post-election survey response rates differed across the years for different groups. For example, to examine whether retention rates for respondents of different ages differed across the years, we tested
If β 4 and/or β 5 are significantly different from zero at an p < .05 level, then we conclude that retention rates for different age groups differed systematically over time. 2 Then, the statistically significant predictors, including the significant interaction terms with time, are combined in a single model examining panel attrition across the 40 years of the ANES:
We removed higher order interactions with time that were not statistically different from zero at a p < .05 level in the multivariate model. Given the multiple comparisons, we plot each significant interaction effect to identify whether the results are consistent with our a priori hypotheses. The results presented here show only Model 3, the final multivariate models; results for the bivariate analyses are available from the authors on request.
Beginning in 1988, we are able to disentangle noncontact from refusal nonresponse. We follow the modeling procedures described above, changing the dependent variable to contact and cooperation, given contact. In these models, we test both the linear and quadratic "year" terms. We include both linear and quadratic "year" terms in the contact model, but only the linear "year" term in the cooperation model because the quadratic term was not statistically different from zero at a p < .05 level. As before, the interaction term between an independent variable and time was included if its effect was significantly different from zero at a p < .05 level. We reestimate the overall retention model, predicting response to the post-election survey, for two time periods -1964 to 1984 and 1988 to 2004 -with linear " year" terms and a quadratic term in the 1964-1984 analysis; the quadratic term was not statistically different from zero at a p < .05 level in the 1988-2004 analysis.
Although the sample design in each year was a complex area probability sample, design weights, cluster and strata variables for analytic purposes are only available for 1988 through 2004, but not for data collected during 1984 and earlier. We examine sensitivity to our modeling decisions for the overall, contact, and cooperation models by including complex survey design adjustments for the years in which these were available (1988 through 2004) . 3 The direction and magnitude of the coefficients estimated in these models were similar to the coefficients estimated in the nondesign adjusted models (see Appendix Table A1 ). Reductions in statistical significance levels were seen in three of four interactions with time. Since these differences may simply arise because of increased estimated variances in the later years, we report only the analyses that assume a simple random sample for all years.
Selecting candidate correlates of changes in retention over time
To select independent variables, we first identified respondent characteristics that: (1) represented subgroups that experienced substantial social changes, as reviewed above, (2) had been found to predict panel attrition or cross-sectional survey participation, or (3) were central to the survey topic (politics, voting or elections). Then, we examined whether these characteristics were available in each of the 11 administrations of the pre-election survey. Many can-didate variables were not available in the pre-election survey in all of the years. As such, 13 available independent variables include demographic variables, socio-economic variables, political opinions and attitudes, political interests, and information about the pre-election survey experience.
Urbanicity (central city, suburban, rural) is the only consistently available geographic variable. Age (entered as a continuous variable, with a mean of 45 years old across the years (SD = 17.5)), sex (male vs. female), education (less than high school graduate, high school graduate, and high school or beyond), marital status (married; single, divorced or separated; or widowed), and race (whites versus non-whites) are included in the models. Income was coded into quartiles within each year, with item nonresponse (don't know or refusal) on the income question left as a separate category.
Four political affiliation and attitude questions are available across the years, including two measures of party identification -party affiliation (Democrat, Independent, Republican and no reported party), and the political party of the candidate for which they intended to vote in the upcoming presidential election (Republican, Democrat, third party candidate, and no intention to vote). Pre-election respondents also reported whether they cared which party wins the presidency (care, don't care, and no response) and their level of interest in political campaigns (very much, somewhat, and not much interest).
Two paradata-derived variables (Couper, 1998) measure the pre-election survey experience: the length of the preelection interview in minutes and the number of weeks before the election during which the pre-election interview occurred. Both are included as continuous variables. The average length of interview across the years is about 74 min (SD = 22.6); the average number of weeks before the election is 4.7 weeks (SD = 2.4).
Missing data was present in all but two (gender and urbanicity) predictors. Where missing data rates are less than 2% of the total case count in each year (age, education, marital status, race, n < 20 in each year), we assign the mean (age, length of interview) or modal (for categorical predictors) value for that variable. Where missing data rates are greater than 2% of the total case count in each year, we included a missing data category in the model. Missing data on variables such as income previously has been shown to predict panel attrition (Loosveldt et al., 2002) . Although a more sophisticated imputation procedure could be conducted, an examination of the analyses with and without this simple imputation showed few differences in conclusions due to the small sample sizes for the imputed cases.
Results
We start with the benchmark comparisons between the pre-election survey respondents and the benchmark Current Population Survey data. We then present results from the modeling of post-election survey retention rates. Modeling results are divided into characteristics for which we found changes in retention rates over time and those whose retention rates stayed relatively the same. We examine models for the overall time period and then models separately for 20 year segments (1964-1984 and 1988-2004) . Changes within and between these two periods will be discussed in relation to the changes seen over the entire 40 year span. To ease interpretation, we provide graphs for interpreting statistically significant (p < .05) interaction effects. Figure 1 compares the sex and race distribution for the ANES pre-election respondents (the solid lines) and the population distribution from the CPS (the dashed lines). In the left panel of Figure 1 , we see that women are systematically overrepresented and men are systematically underrepresented in each year, although there is variability across the years in the magnitude of the difference. These findings are consistent with previous ANES benchmark compari- sons of surveys conducted during the 1980s (Brehm, 1987) . Using chi-square goodness of fit statistics, the sex distribution in the pre-election survey respondents is statistically different (χ 2 > 5.5, 1 df, p < .05) from the population distribution in all years but 1964 (χ 2 = 3.49, 1 df, p = .06), 1992 (χ 2 = 0.22, 1 df, p = .64), 2000 (χ 2 = 3.55, 1 df, p = .06) and 2004 (χ 2 = 0.59, 1 df, p = .59). The average absolute difference of the percent of men between the survey and population estimates is 3.6% (SD = 0.9%) from 1964 to 1984 and 3.5% (SD = 3.1%) from 1988 to 2004. The differences between the preelection survey and population distributions are much more variable after 1984.
Benchmark comparisons
In the right panel of Figure 1 , we see that the proportion of white (white, non-Hispanic in 2000 and 2004) and nonwhite pre-election survey respondents mirrors the population distribution closely. Non-whites are slightly overrepresented in all years of the survey, but significant differences are found between the two groups only in 1976 (χ 2 = 4.83, 1 df, p = .02) and 2004 (χ 2 = 7.96, 1 df, p = .005). The 2004 result could be due to differences in how race was coded in the check-all-that-apply race question across the two surveys. 4 The average absolute difference between the percent of whites is 0.9% (SD = 0.5%) from 1964 to 1984, and 2.2% from 1988 to 2004 (SD = 1.1%). There is a slight increase in representation of non-whites relative to whites in the later years, and, as with the sex distribution, greater variability in the absolute differences between the survey and population distribution in the later years.
We examined seven age categories in each study -18 to 20 year olds (excluded from 1964 and 1968 as voting age was 21), 21-24, 25-34, 35-44, 45-54, 55-64 , and 65 years and above. The age distributions were statistically significantly different (p < .05) in all years but 1964 (χ 2 = 5.77, 5 df, p = .33) and 1996 (χ 2 = 3.03, 6 df, p = .80). Figure 2 displays the percent of the ANES pre-election respondent pool and US population in the two youngest age groups (18-20 and 21-34) and the oldest age group (65+). The ANES pre-election respondent pool under represents the youngest age groups in almost all of the years, with an absolute difference of about 2% points for the 18-20 year olds (average of 2.5% from 1972 to 1984; 1.8% from 1988 to 2004) and about 1% point for the 21-24 year olds (average 1.5% from 1964 to 1984; 1.1% from 1988 to 2004). The average absolute difference between the ANES distribution and the population distribution and the standard deviation of the absolute difference fell for five of the seven age groups (age 35-44 and 55-64 are the exceptions) between these two time periods, indicating greater alignment of the survey and population age distributions in the later years.
In sum, there is evidence that women are significantly overrepresented in the pre-election survey relative to their population distribution, but that the overrepresentation does not systematically change over time. Non-whites are slightly overrepresented in each year, and the overrepresentation increases in the later years of the survey. Young adults are underrepresented in almost every year of the study, with a slight weakening of the underrepresentation over the years.
Retention rate trends over time
The retention rate in the post-election ANES decreased from 91.8% in 1964 to 79.4% in 1976, but increased to 87.2% in 1980, maintaining a relatively constant rate between 85% and 90% from 1980 to 2004 (Table 1) . In contrast to investigations of cross-sectional response rates, there is no systematic linear decline in post-election survey retention over this time period. In fact, the linear year term is not statistically different from zero (beta = −0.014, p = 0.12), but the quadratic year term is positive and significant (beta = 0.0019, p < .0001), reflecting the decline and then increase in retention rates. We also see this when we look at retention declining and then increasing from 1964 to 1984 (quadratic term beta = 0.013, p < 0.0001) and then no statistically significant change from 1988 to 2004 (beta = −0.0028, p = 0.82). 1964-2004. 4 . Under an SRS assumption, statistical differences are found between the two race distributions in 1988 (χ2 = 16.57, 1 df, p < .0001), but the statistically significant differences were eliminated once the complex survey design was taken into account (χ2 = 1.4, 1 df, p = 0.20).
Characteristics with changes in retention rates over time
As hypothesized, retention rates changed differentially across age, gender, education, and race groups from 1964 to 2004. Although younger pre-election survey respondents were more likely to participate in the post-election studies during the early years (Figure 3 , beta = −0.004, p < .05), they were equally likely to participate in the post-election studies during the later years (e.g., 1988-2004) (beta = 0.0035, p = 0.22). This shift corresponds to a significant age * year interaction term ( Table 2 , beta = 0.0003, p < .05) in the 1964-2004 model.
Although women are slightly more likely to participate in the post-election study than men, the gap in retention rates between the two groups declined over time from 1964 to 2004 (year * female beta = −0.0082, p = .045, see Figure  3 ). From 1964 to 1984, women's retention rates are significantly higher than men's (beta = 0.175, p < .01), but the retention rates are statistically identical after 1984 (beta = 0.001, n.s.).
Retention rates for whites grew relative to those for nonwhites between 1964 to 2004 (white * year beta = 0.011, p < .05). During the 1964-1984 time period, whites and non-whites have very similar retention rates, (beta = −0.077, n.s.). After 1984, however, whites have higher retention rates than nonwhites (beta = 0.306, p < .01).
The difference in retention rates across education groups changed significantly over the time period, although the pattern is complex (see Figure 3 ). Persons with more than a high school degree tended to have the highest retention rates over the entire period. Persons with less than a high school degree or at most a high school degree had very similar retention rates over the period, falling and then rising over the 40 year span. The decline was more gradual for those with a high school degree than for those with less than a high school degree. These changes correspond to statistically significant education * year and education * year 2 interaction terms in the 1964 to 2004 model, with a statistically significant interaction education * year (p = 0.003) in the 1964-1984 model, and no statistically significant changes over time from 1988 to 2004.
Three characteristics -urbanicity, party identification, and the length of time that had elapsed between the first interview and the election date -showed statistically significant changes over one of the shorter time periods, but not over the longer time period. There was not a detectable systematic change in retention rates across urbanicity groups over the 40 year time span, although differences were observed between 1988 and 2004. Consistent with previous research (Steeh, 1981; Steeh et al., 2001) , outlying and rural areas had the highest retention rate, followed by suburban areas, and then urban areas. Retention rates in suburban areas and outlying areas declined in later years, such that there is no noticeable difference across urbanicity areas in retention rates by 2000.
From 1964 to 1984, Republicans were significantly more likely to participate than Democrats, with the gap increasing and then decreasing during these years (reflected in a significant interaction effect between party affiliation and both the linear and quadratic year terms). From 1988 to 2004, the gap in retention rates between Republicans and Democrats grew, and Republicans were even more likely (Republican * year beta = 0.038, p < .01) to participate in the post-election study than the Democrats or independents. Differences were also seen over time in those who did not identify with a party; however this group was very small in size. 
Characteristics with no changes in retention rates over time
There are no clear differences over time in the association between attrition rates and variables defined by income, marital status, having interest in campaigns, caring who will be the president, the length of the pre-election interview, or item nonresponse on the demographic variables. There is no difference over time in the association of panel retention with marital status or with caring who wins the presidential election in the multivariate models, although differences in attrition rates over time exist in the bivariate analyses for both variables. Item nonresponse on either the income question (beta = −.60, p < .0001) or at least one demographic question (beta = −0.473, p < .01) negatively predicts post-election study participation. Interest in following the presidential campaign positively predicts participation in the post-election survey compared to somewhat (beta = −0.134, p < .05) or not interested reports (beta = −0.399, Table 2 . Coefficients and standard errors from three logistic regression models predicting retention, 1964 -1984 , American National Election Studies. 1964 -1984 1988 p < .0001) in following campaigns. As expected, the length of interview is positively associated with retention in the post-election survey (beta = 0.005, p < .0001), as are the number of weeks before the election during which the preelection interview occurred (beta = 0.037, p < .001).
Predictors of contact and cooperation in the ANES
The post-election survey contact rates significantly decrease between 1988 and 2004 (year beta = −0.341, p < .0001; year 2 beta = 0.011, p < .0001), while the cooperation rates significantly increase (beta = 0.034, p < .05) over the same time period. Thus, although retention rates did not systematically decline, contact rates did. This decline is counteracted by a rise in cooperation rates (see Table 3 ).
Characteristics that change in contact and cooperation rates over time
Few of the predictors in the model are statistically significantly related to contactability. Only one (the number of weeks before the election that the pre-election interview occurred) showed a relationship whose magnitude changes over time, such that contact rates rose (weeks * year beta = 0.0079, p < .05) for those interviewed earlier in the preelection field period (e.g., higher numbers of weeks before the election) between 1988 and 2004. This is likely due to changes in how the sample was released to the field in the 2000 and 2004 pre-election survey data collections.
The only characteristics that change in their relationship with cooperation between 1988 and 2004 are urbanicity and party identification. Cooperation rates for suburban (year * suburb beta = −0.052, p < ,01) and rural (year * rural beta = −0.075, p < .001) residents fell over this time period, while cooperation rates for urban residents rose from 1988 to 2004. Thus, the change observed in overall retention rates across urbanicity groups for 1988-2004 is driven by declining cooperation rates in suburban and rural areas, rather than increased difficulty in making contact in any of these areas. Cooperation rates across party affiliation changed significantly between 1988 and 2004. Cooperation rates for Republicans grew faster than those for Democrats (Republican beta * year = 0.054, p < .01), such that Republicans had the highest cooperation rates in most years, after adjusting for the other characteristics in the model, and the gap increased slightly over time. Independents had the lowest cooperation rates, although they were not statistically different from Democrats.
Characteristics that do not change in contact and cooperation rates over time
The remaining variables had a consistent relationship with contactability and cooperation between 1988 and 2004, as summarized in Table 4 . Among the demographic variables, women were more likely to be contacted (beta = 0.457, p < .001), but men were more likely to cooperate (beta = −0.225, p < 0.05). These counteracting effects resulted in no net effect of sex on overall retention during this time period. Persons with more than a high school education were more likely to cooperate than those with less than a high school education, but there was no difference in contactability across education groups. Respondents with item nonresponse on income (beta = −.68, p < .0001) or demographic variables (beta = −0.719, p < .01) are significantly less likely to cooperate than respondents who reported an income or answers to the demographics. There was no relationship between income and contactability, although item nonresponse on demographic variables was a strong indicator of noncontact in the post-election study (beta = −1.178, p < .001).
There are no clear differences across partisan voting intentions, although caring and being interested in politics are related to post-election survey contact and cooperation. People who do not care who wins the Presidential race are less likely to be contacted than those who do care (beta = −0.381, p < 0.05), but there is no relationship with cooperation. Being interested in following campaigns is a strong predictor of cooperation, with those who report somewhat (beta = −0.253, p < .05) or not a lot (beta = −0.451, p < .01) much less likely to cooperate, although there is no relationship with contactability.
The pre-election survey experience characteristics are differentially related to contact and cooperation. The length of the pre-election interview was significantly and positively related to cooperation in the post-election survey (beta = 0.007, p < .05), but not related to contacting the sampled household. The number of weeks before the election during which the pre-election interview occurred predicts contactability, with the strength of the relationship changing over time, but is not related to cooperation.
Discussion and conclusion
The relationship between characteristics of people and survey participation today is not necessarily the same as the relationship between those characteristics and survey participation many years ago. We examined whether predictors of panel attrition changed magnitude or direction over a 40 year time period encompassing eleven administrations of the American National Election Studies, and predictors of contactability and cooperation over a 16 year time period. Based on cross-sectional literature, we hypothesized differences in response rates for groups that had experienced large social shifts (age, race, sex, education groups) and urbanicity groups. We showed that older respondents and white respondents have higher probabilities of participating today than a few decades ago. Interestingly, differences between the sexes and education groups appear to be diminishing on survey participation, at least in wave two of an election study. We also suspected that there would be changes in participation that reflected differences in the political climate. This is what we found. Yet, although there have been substantial changes in the nature of the survey request and in the time demands and views of surveys across the years, most characteristics had consistent effects across the years on the probability of participating, being contacted, or cooperating in the post-election study. This is consistent with what we predicted -the largest shifts in response rates would occur for subgroups that have experienced large social and political changes over the years. The changes observed in retention rates across age groups across time could reflect a cohort effect (as a person who was 25 in 1964 was 45 in 1984 and 65 in 2004) . To our knowledge, there has been no period-cohort analysis of survey participation rates. The data contain persons born between 1869 and 1986. Preliminary analyses (not shown) examining both age and 10 year birth cohorts indicate that there may be differences in retention and change in retention rates across birth cohorts. Given small sample sizes of some cohorts, it is difficult to obtain reliable estimates for some of the model parameters.
Why does it matter if there are changes in retention rates over time? Any survey estimate is at risk of being biased by nonresponse. Differential response rates over important subgroups may translate to nonresponse bias on key survey estimates related to those subgroups . Furthermore, many social scientists compare studies conducted today to those conducted in the past to examine societal changes. If the characteristics of persons who participate in surveys change over time, then conclusions about societal changes will be confounded with differential nonresponse bias. One of the most important functions of election studies in particular is to understand political attitudes, voter turnout and partisan choice. If there are differential changes in response rates for important subgroups over these years, then estimates of who votes and who does not vote over time will be affected.
Although there were dramatic shifts in the political and social climate over the 40 years examined here, there was not a clear trend for persons who supported the winner to be the most likely group to participate in the post-election survey. In general, post-election retention rates for Republicans grew during the late 1980s through 2004 relative to those for Democrats or Independents; this growth was driven by higher cooperation rates and held in multivariate models. This finding may reflect changes in the political climate from 1988 to 2004 (from the election of George H.W. Bush to Bill Clinton to George W. Bush). The results from this paper suggest that higher estimated levels of reported votes for the Republican candidate than observed in the actual election may come from higher participation rates for these persons in the post-election survey, not solely from misreports of voting (Presser et al., 1990; Traugott and Katosh, 1979) . Recent work has questioned this measurement error hypothesis, asking whether errors in estimates of voter turnout are due to nonresponse error rather than misreporting (Burden, 2000; McDonald, 2003) .
The benchmark comparisons and the retention analyses provide different insights into survey nonresponse. Women were overrepresented in the first wave of the ANES according to the benchmark comparisons; and women were also more likely to be retained in the post-election survey, with an attenuation of the difference between men and women over time. Thus, both analyses provide evidence that women are more likely to participate than men in the ANES in both waves; nonresponse to the post-election survey exacerbates women's overrepresentation in the study. The benchmark comparisons indicate higher representation of nonwhites in the pre-election survey with greater representation during later years, but the retention analyses indicate that nonwhites are more likely to attrite than whites, with probabilities of retention decreasing over time. Thus, although both analyses provide evidence of differences in participation probabilities over for whites and nonwhites, the overrepresentation of nonwhites in the pre-election survey is somewhat negated through attrition. Finally, the benchmark comparisons indicate an attenuation of the differences in the age distribution between survey respondents and the population, but not a clear shift in participation rates for any one group. The post-election survey retention analyses indicate a shift over time in retention rates across age groups, somewhat different from the benchmark comparisons. In general, these two analyses provide evidence that nonresponse rates, and thus representation of important subgroups in sample surveys, are changing over time. The differences between the aggregate benchmark comparisons and the micro-level retention analyses could be due to different mechanisms for first and second wave unit nonresponse (e.g., Lepkowski and Couper, 2002) , measurement differences across the two surveys, or differences inherent to alternative methods of studying nonresponse bias (e.g., Groves, 2006; .
As with any study, this study has limitations. First, all of the subjects in this study are prior survey respondents. However, this weakness is also a strength -we have extensive information on persons from their first wave interview to use as predictors. This is typically not available in cross-sectional studies. Second, an election study is a particular type of study, housed in the political climate of the time with a topic that may be especially attractive to certain persons. Yet the ANES is a frequently used dataset for many social scientists. Third, the analyses do not contain the most recent administration of the ANES. Given the substantial changes in the administration of this survey in 2008, this limitation seems necessary, and is counterbalanced by the length of the time trend. Finally, the length of time between the two waves is only a few months and may not reflect panel studies with longer times between the waves. Although some studies have at least 1 year between waves, this short time increases the likelihood that attitudes measured at time one reflect attitudes at time two.
To our knowledge, no previous study has examined shifts in survey response rates for important subgroups over time. Variation in response rates for subgroups is an important indicator of survey nonresponse bias . Thus, these changes in response rates also indicate a changing risk of nonresponse bias on key estimates over time. Whether these findings translate to other studies or other survey topics is unknowable from these data. Yet the theory-driven hypotheses that the groups with the most substantial social changes would have the largest shifts over time in response rates were supported, suggesting that the findings are more generally applicable. * p < .05 ; * * p < .01 ; * * * p < .001 ; * * * * p < .0001
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